A small stress protein acts synergistically with trehalose to confer desiccation tolerance on mammalian cells.
The ability to desiccate mammalian cells while maintaining a high degree of viability would be very important in many areas of biological science, including tissue engineering, cell transplantation, and biosensor technologies. Certain proteins and sugars found in animals capable of surviving desiccation might aid this process. We report here that human embryonic kidney (293H) cells transfected with the gene for the stress protein p26 from Artemia and loaded with trehalose showed a sharp increase in survival during air-drying. Further, we find vacuum-drying greatly improved the ability of the cells to survive, and that the physical shape and structure of the cellular sample had a large influence on recovery following rehydration. Cells suspended in a rounded droplet survived desiccation markedly better than those spread as a thin film. Finally, we used alamarBlue to monitor cellular metabolism and Hema 3 to assess colony formation after vacuum-drying. AlamarBlue fluorescence indicated that the transfected 293H cells expressing p26 (E11'L) grew much better than the control 293H cells. In fact, immediate survival and colony formation in E11'L cells increased as much as 34-fold compared with control cells when the samples were dried to a water content of 0.2 g H2O/g dry weight, as measured by gravimetric analysis. These results indicate that p26 improves cell survival following drying and rehydration, and suggest that dry storage of mammalian cells is a likely possibility in the future.